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This invention relates to new processes of pro- 
ducing calcium litho] toners. 
One of the most important recent develo2ments 
in the printing ink field bas been the introduction 
of so-called vapor setting inks, which dry by pre- 
cipitation on contact with moisture. These inks 
are formulated with a high-boiling water-soluble 
vehicle, such as diethylene glycol, and special 
synthetic resins which are soluble in the vehicle 
but lose their solubflity when the solvent is di- 
luted with water. The inks are printed in the 
usual manner, and then exposed fo steam, water 
vapor, or (in some cases) simply to the ordinary 
moisture of the atmosphere. The resulting di- 
lution of the vehicle causes precipitation and 
setting. 
These inks offer striking practical advantages, 
including cleanness and brflliance of color, free- 
dom frorn odor, and fast setting, and consequently 
bave found widespread use in a nurnber of im- 
portant applications. Nevertheless their adoption 
bas been hindered by the serious drawback that 
certain of the mest important known pigments 
bave not proved well suited for use in vapor 
setting formulations, but create serious practical 
difiiculties when such use is attempted. 
One of the most important types of pigments 
are the so-called litho] toners, which are prepared 
by diazotizing Tobias acid (2-naphthylamine-1- 
sulfonic acid) and coupling with beta-naphthol. 
For shading purposes, the Tobias acid is frequent- 
ly mixed with a portion of another amino sulfonic 
acid, such as 1-naphthylamine-2-sulfonic acid. 
These colors are usually employed in the form 
of their alkaline earth metal lakes. Unfortun- 
ately when these lakes are incorporated in vapor 
setting inks, they exhibit a serious color instability 
and also show a strong tendency fo cause the ink 
body, or gain in viscosity. For example, 
barium lithols shift color frorn the desired bright 
red fo a dull orange shade, and the ink increases 
in viscosity unti] if becomes useless and is prac- 
tically semi-solid. 
The calcium lakes are somewhat less unstable 
than the barium and strontium lakes, but they are 
still sufiiciently unstable fo present a serious 
problem which bas interfered with their use in 
vapor setting inks. 
According to the present invention if bas been 
round that the calciurn lakes may be transfmned 
into stable compounds by relatively simple proc- 
esses. The change in the characteristics of the 
lakes when subjected fo the processes of the 
present invention is a very real one and if prob- 
aby is a change in physical form. However, thi 55 
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change can not be shown on X-ray diffraction 
measurements. 
Throughout the specification and clairns the 
terre "lithol toners" will be used fo denote lakes 
5 of the azo dyes obtained by coupling beta-naph- 
thol with a diazo compound having diazotized 
Tobias acid as ifs major constituent. 
The processes of the present invention com- 
prise essentially heating the unstable calcium 
I0 lithol toners with formamide. The process starts 
when the temperature is raised above room tem- 
perature, but is teo slow for economical practical 
use below 50 ° C. Af higher temperatures the 
change is more rapid, but of coarse, the temper- 
1 ature must be kept below that af which either the 
solvent or the pigment starts to decompose. 
If is another advantage of the present inven- 
tion that the amount of formamide is not eritical. 
Of course, if is necessary to use sufiïcient forma- 
20 roide to thoroughly wet the pigment. Somewhat 
larger amounts of formamide, for example, an 
amount equal to the weight of the pigment, would 
give better operating conditions since it would 
permit stirring which, though not essential, is 
25 desirable. Larger amounts of formamide do no 
harm but as they do not improve the results they 
are norrnally not desirable as excessively large 
amounts will increase the cost of operation. 
For some purposes, however, it is desirable fo 
3o market a dry pigment, and this may be accom- 
plished easily by filtering the pigment after sta- 
bflization, washing if with water, and drying. 
It is an advantage of the present invention that 
once stabflized the lithol toner can be kept 
35 definitely without losing ifs desirable properties. 
The invention will be described in greater detail 
in conunction with the following specific 
ample. The parts are by weight. 
4o Example 
30 parts of calcium lithol toner are heated 
85 ° C. for ninety hours in 65 parts of formamide. 
The slurry is then thoroughly stirred with 250 
parts of water, fHtered, washed thoroughly, and 
45 dried. The pigment thus obtained gives vapor 
setting inks of excellent stability on storage. 
If an ink is prepared with the sarne ingredients 
but without heating the lithol toner in formamide, 
ifs color shifts to a blue shade on storage and 
50 serious bodying takes place. 
This application is in part a centinuation of out 
application, Serial No. 118,178, filed September 
27, 1949. 
We claire: 
A process of transforrning an unstable calcium 
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lithol toner into a stable form which comprises 
heating the toner in formamide ata temperature 
ranging from slightly above room temperature to 
below the decomposition point of the toner until 
transformation into the stable form is substan- 5 
tially completS. 
VOLNEY TULLSEN] 
FREDEI%ICK L. PFEIFFER. 
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